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navigators and lawyers to be the leaders of men. But, if he is to rise to his opportunity in the new century, the engineer must be more broadly equipped. He must understand not only machines and individual men, but vast masses of men—not hundreds or thousands of them, but millions and tens of millions of them. As his first start toward equipment for his public and private duty he must grasp the great, fundamental principles of all energetic action. He must understand, as well as memorize, these three basic laws of all natural action, viz:
First: All energetic action, whether classed as celestial, mechanical, thermal, chemical, electrical, biological or sociological, operates under the same general principles in action. For in all these diverse forms, in so far as anything exact may be said about their structure, energy consists in the subdivision and organization, into specified relationships of motion and arrangement, of a mass of material. Yet this material, of itself, pos-^ sesscs none of the characteristics peculiar to the zvhole. The nature of a celestial system is not determined by the peculiarities of its planets, but by the peculiarities of their orbital relationships. That of a machine does not depend upon those of its component parts (so long as they come up to certain minimum requirements), but upon the way in which the engineer has put them together. The features of a chemical compound have nothing to do with those of its component elements. Gases can be combined to produce a solid, and solids to produce a gas, and vastly greater contrasts between raw material and result constantly appear in the chemical laboratory. Our deadliest poisons and best foods are both but carbon, hydrogen, nitrogen and oxygen, differently arranged. All are explained as being different relationships, within the molecule, of elementary atoms which are alike for all known chemical substances.
In the most varied physical aspects of electrical action it is the same. No one has gone further than Prof. J. J. Thomson in the reduction of all phenomena to mere variations in relationship between elementary components possessing only elementary characteristics; yet he works chiefly with electrical concepts. Similarly, the most intricate variety of vegetable forms of life is shown by botanists to be but a variety of arrangements of a substantially uniform vegetable cell, which is specialized about as much to develop root, stalk, leaf or flower in any one plant as itd identity of natural action in the most remote   abysses  ofIT years had elapsed, that all of the original radiation from our sun would have ceased its continuous existence, and been either reflectedow, as well as to Mr. Burgess:
